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ABSTRACT 
 
The success of collision warning systems depends on how well the algorithm and driver interface 
are tailored to driver capabilities and preferences. An effective collision warning system must 
promote a timely and appropriate driver response while minimizing annoyance associated with 
nuisance warnings. A within-subject experimental design examined warning strategy and 
modality by contrasting graded and imminent warning strategies with auditory and haptic 
warning modalities. Presented on a high, head-down display placed directly in front of the driver, 
visual warnings were displayed in the form of graded bars representing severity, or by an 
imminent collision icon. Visual warnings were paired with either an auditory warning or a haptic 
warning in the form of a vibrating seat. Results suggest that haptic warnings may be preferred 
over auditory warnings, with graded haptic warnings being preferred more than imminent haptic 
warnings. These results support previous findings of greater acceptance of graded compared to 
imminent warnings, and no decrement in performance or acceptance of a haptic versus an 
auditory warning.  
 
